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[0 0 18] 
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[0 0 5 3] 

±lB^^^4'MT'm$^XTV^J|> 2«Oife^X*{±#l; ia«-e2b^'£^^li=&<> (M, 
M' ) 2 S i O4 <05i^^ -e^Jx-t? (F e, Mg) 2 S i O4 (^ifeiSOl ivine) . (C a, 
Mg) 2 S i O4 (^KtF^&Monticellite) > (Fe, Mn) 2 S i O4 (^t>^Knebelit 
e) ^ (Ca, Mn) 2 S i04 (iSW^SGlaucochroite) . (Ca, Fe)2Si04 ( 
IKJfeiSKirschsteinite) ^(7)#f|-^^^^^ o 2^ffiO^M7n^<^^^{± (M, M' ) 

[0 0 5 4] ^ 

^^^1^01^12 S i O4 *^V^{± (M, M' ) 2 S i O4 -e^$tL;i>#3H-i'-^v^Tfi:e*j^ 

[0 0 5 5] 
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10/ 







M g 2S i O4 


18 9 0 


F e 2 S i 0 4 


1 2 0 5 


Mn 2S i O4 


13 4 5 


N i 2S i O4 


15 4 5 


C 0 2S i O4 


14 2 0 


(Fe. Mg) 2Si04 


.1 205~1 890 


(C a. M g) 2S i O4 


1 430~1 490 


(F e. Mn) 2S i O4 


1 205'-1 250 


(M g. Mn) 28104 


1 345--1 890 


(Mg. N i ) 2S i O4 


1 630~1 890 


C a M n S i O4 


13 5 5 


C a F e S i O4 


12 3 0 



[0 0 5 61 

^>1Sv^F 62 Si04. Mn2 Si04.' (Fe, Mn) 2 Si04. CaMnSi04 
. CaFeS i04 t±. ^<b;6Hc;f M-e*>^o LTb-L^j::^^hm^l£ (Fe, Mg) 2 S 
i 0 4 Om^-^^i^^^i^^i^^ -mm^.(DUg2 S IOa tmA,^.,<r>F e 2 S i O4 «r«^ 
it^^^:it1,Zi: 19. ^<Dfpm<r>m^.^i><>ti (F e, Mg) 2 S i O4 ^i^^^t-^^ 
mX'^^o ^LX^om.^.^F e tMg<DitmxmMX^^::tl,m7<DF e O-Mg O 

-s i 02 mmmmTi^'i>m^^^^o ^^^x. f & tMg<Dm^ii)^^xi> (m, m' ) 2 

=S:#S c: 5&«nrtl * * {±#^ § * o 

10 0 5 7] 

-e^-e. a^^Mg2 Si04x Ni2 Si04> C02 Si04^ (Ca, Mg) 2 
Si04^ (Mg, Co)2Si04. (Mg, Ni)2Si04^ (Ni,Co)2S 

i 04 xm^fi^m-mmiz-Dx^^x, ^mm7tm<7)m'{m^i^-im^ittik^xdiznm:L 
, ^~-)v^)\y^m^^xmWM.^vfz^. ^m^^x 1 2 0 ovxm^-t^^tKxy) . u 
mm^i'^nLfzo ^fi^oiEmm^^Mxwim^Kxm^Ltzt^^. s i 02 m<D^K 

10 0 5 8] 

75^1 4 0 ox: ct 19 ^)ig:v^/ii^ii^=i-T-'f ycft \^x<o^mii^:^m.mxhhi^<D{tm^\^ 

tzo t tz±mxi'^Ml.fzM g2 Si04> Ni2 Si04> C02 Si04> (Ca, M 
g)2Si04. (Mg, C o) 2 S i O4 > (Mg, N i) 2 S i O4 . (N i , C o 
) 2 S i O4 o^'IRi^J&twOV^T 14 0 OVX^mL. ^<omf^i^<O^Bi'^M^Ltif^^ 

rnU.^ 2004-3037508 



#M 2004-061427' 



^-v: 11/ 



o^fv:ae)«!l^;&>'bl^^L^o $fbl;:jt«?#i: tT3 YSZ (3mo 1%Y2 Oz -ZrO 

[0 0 5 91 
[^5] 





L g c nr^ J 


/R'J /En Jk 
L S ^ c m J 


Tb A3 n 

[%] 


Q V O "7 ( (-k$Oii»J 

o Y o ^ v^rL^XT^ / 


~ on 


5 8 4 4 


— 97. 4 


M g 2S i O4 


3.222 


2. 5 3 8 


7 8. 2 2 


N i 2S i O4 


4. 9 2 3 


4. 0 4 0 


8 2. 0 6 


C 0 2S i O4 


4. 7 0 8 






(C a, Mg) 2S 1 O4 


3. 057 


2. 3 7 4 


8 9. 4 3 


(Mg. Co) 2S i O4 


— 3. 9 7 


3.722 


--9 3. 8 


(Mg, N i ) 2S i O4 


^ 4 0 7 


3. 0 8 8 


— 7 5. 9 


(N i . Co) 2S « O4 


— 4. 8 2 


4. 2 4 9 


— 8 8. 2 



10 0 6 0] 

04 idxz/ (MM' ) 2 s i 04 ^(Dum-^^i^ izit^^ t-^mizmi^^nx^ 

t>ft:h^fihM2 S i O4 idXXf (MM' ) 2 S i O4 <^:tU e VM«^«r ^) ^ ^w#*l-t4 
[0 0 6 1] 

10 0 6 21 

[^iS^J4] 

^Ai^. a^^Mg 2 Si04xNi2Si04^ (Ca,Mg)2Si04. (Mg, 
Co)2Si04. (Mg, N i ) 2 S i 04 . (N i , C o) 2 S i 04 -e^^tt^Sm 
«=Sr. 1 4 0 OVXmi^VXi'^mL. #"btt;fe#j^^#*^^4X4Xl 5mm^#:|^f^ 
3H-«:^tfiLT. ^mm^^m^Lfzo 1 0 0 0*Cl'*3tt'2>^M5S^OifiS:^6 irTFC-fo ^ 
;*5 Jtfe# i: L T 3 Y S Z Oit0m^<^'lit t::iam L^o 
[0 0 6 3] 
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[X 1 0""®/**C] 


3 Y S Z (It^M) 


9.9 2 


MgoS i O4 


11. 5 9 


N i 2S i O4 


12. 5 9 


(C a. Mg) 2S i O4 


11.89 


(Mg. Co) gS i O4 


11. 4 0 


(Mg. N i ) 2S i O4 


10. 9 7 


(N i , Co) 2S i O4 


10. 4 2 



10 0 6 41 

L/v:7&«oTC:<^)^.-C«>C:a<bM2 S i O4 isXZJ^ (MM' ) 2 S i O4 e^M^it 
[0 0 6 5] 

M^Mg 2 S i O4 > N i 2 S i O4 . (C a, Mg) 2 S i O4 . (Mg, 
Co) 2 S i O4 'e^$:{^'&a^t>=Sr 1 4 0 OTC-Cj^^LT{^taL. # lb tt/c#M^#:*- 
<bli:#l Omm^> 1 mm(DPimm.^^tmmL. ^-^'-^7 y'y^mKX 19. 

OiLfSS^Odil (1 0 0 or. -XMiM.) ^^•flwfBmLTto 
[0 0 6 6] 
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1^7] 





[W/mK] 


3 Y S Z (lti^*t) 


2. 2 (1 0 0 0°C. -$CW^) 


M g 2 S i O 4 


4. 00 


N i 23 i O4 


8.5 2 


(C a . M g) 2S i O4 


3.8 5 


(Mg. Co) 2S i O4 


3.2 9 



5fc<J5^ife#lll 0>^'T-^-<fcOi:|B|M<^#m'Sr1f ^ ^7 lc$iirf^Mg2 S i O4 , N 
i2Si04. (C a, Mg) 2 S i 04 > (Mg, C o) 2 S i O4 (~3 0 0 

K) Tillj^LfcitfSS^mtcMU. 1000*C (1273 K) ll:felt^^fe»^{i^tLib 
MB#<^'liS<^i^l/'4lc=fc;&i<l:;i)««l^-e^^o 1 0 0 0'Ctij3tt^«iai^fe^*'l»^^ 

8 I'^-fo 
[0 0 6 8] 
1^81 





1 0 0 O^ClC3olt-g>IE^fl»t52!S 
[W/mK] 


3YSZ (Jt^*t) 


2. 2 (100 c^c^ :s:iRii) 


M g 2S i O4 


1 . 00 


N i 2S i O4 


2. 1 3 


(Ca, Mg) gS i O4 


0. 9 6 3 


(Mg. Co) 2^104 


0. 8 2 3 



[0 0 6 9] 
[0 0 7 0] 
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: AMERICAN CERAMIC SOCIETY 




: "PHASE DIAGRAMS FOR CERAMISTS" vol. 1-6 


^# : Ernst M. Levin. Carl R.Robbins, Howard F.McMurdie 




: Vol.1 1964^ 


Vol.2 1969^ 









ysj ,,,, «♦ > 






MgO-SiOz^ 


Vol.1 


112-^—:^ 


Fig. 266 


@3 


Fe-Si-0^ 


Vol.1 


59^— i? 


Fig. 80 


@4 


Mn-Si-0^ 


Vol.1 


65^— 


Fig. 101 


115 


NIO-SiOzig 


Vol.2 


90^— i? 


Fig. 2324 


me 


Co-Si -01^ 


Vol.2 


23^— V? 


Fig. 2120 


my 


FeO-MgO-SiOz^ 


Vol.1 


236/<— i? 


Fig. 682 


us 


CaO-MgO-SiOz^ 


Vol.1 


210^— 


Fig. 598 




Fe0-Mn0-Si02^ 


Vol.1 


239^— i? 


Fig. 689 


@1 0 


MgO-MnO-SI02^ 


Vol.1 


242^— 


Fig. 699 


mi 1 


MgO-NIO-SiOz?^ 


Vol.1 


243^— 


Fig. 702 



10 0 7 11 

•CV^;& t^'^/^S 12 Nb 2 0 7 ^0'|i&0Nb'Sr-^t>m'fb2©l-'=>v^"^ra^J-^)^ 
« > mi^^^ A (Ditft «:=fTo y^io ^ C < ^jife^aj 1 ^-V^^fz L a 2 N i O 4 ^* 
L a(Djtt>y)hzm(r>^±m7um. M^iiP r, Nd, Eu^OL a i:PIi:< 3^ffi=Sri: 

Km<7) 3 mfO^mitm. M^iiA I. V, Cr, Fe, Ca, Y, Rh, I n, Ce 
, Nd. Sm, Eu. Gd, Dy, Ho, Er. Tm, Yb, L u Sr^m L}tm'^bt^^ *5 

ii-e^^L^w^t^lix S r tNbOJi;^^x./v:S r4Nb209.Sr5Nb40i5 

Jp0l-#±ii7n*=^ffi^^^YNbO4 X L aNb O4 ^<^Nb ^-^tfrn-fb^^x LaaNi 
0 4 ^<DL &<D^t>^ iZN dX-m.i^LfzN d 2 Ni04s LaTa04 4'OL a<Ditt>y) 
N d-ea^tf^N dT a O4 . iiXXfCa* Ta2 09> BaTa2 Oe t Lfzo -tfih 
m^^il .0 iZ^-To 
[0 0 7 21 
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mi 0] 







S r 4N b 2O9 


17 0 0 


S r 5N b 4O1 s 


14 7 5 


C a 2N b 2O7 


15 7 1 


Y N b O4 


2 0 0 0 


L a N b04 


16 2 0 


N d 2N i O4 


19 0 0 


N d T a O4 


19 0 0 


Ca4Ta20s 


19 9 0 


B a T a 2 0 6 


18 7 5 



[0 0 7 31 

URm^iiaWMi^Mr/. Rff^Jtt^^i^iciWiL. 5i?-;v5;v«rffiv>T@fflm'^L 

mm^fifzo ^v^-e. ±^^nm^ 1 5 0 orr-Mt. ^(Dmmm^h 4 x 4 x 1 sm 

10 0 7 4] 
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mm^m 


3YSZ iitmm 


9. 9 2 


S r 4N b 2O9 


14.47 


S r gN 64©! 5 


11.27 


C a 2N b 2O7 


12.06 


Y N b O4 


9.2 2 


L a N b04 


1 2. 6 4 


N d 2N i O4 


14. 0 5 


N d T a O4 


9.8 7 


034X3209 


7.3 8 


B a T a 2O6 


7. 7 9 



[0 0 7 51 

i'^ULfzU^<^^%^ Sr4Nb209^ Sr5Nb40l5^_Ca2Nb207^ L 
aNb04 iziB\^^xmBmm-^SY SZcD^fiX^) i>i^^^j:i$.^7j^LX\^^:ho ^O^tli 

. ^fihoum-'kmm^-r-^ yi^tLx^mLfzm^. Tm<D±muuPut<DmizB\^ 

[0 0 7 61 

L a 2 N i O4 lC*5tt^ L aOftt**) twN dJ^J.^O^±li7C*> -^Jxi^P r E u ^ 
«kL7t^<fct^^^ LaTa04 tC:fett'2> L a O-ftt) 0 l-N d JiX^<^ 3 -fffi^^^^TC^N -KI 
x.(fAl, V, Cr, Fe, Ga, Y, Rh, In, Ce, Sm, Eu, Gd, Dy, H 
o Er, Tm, Yb, L u^m.mi^fzmm'^^^X i> . N d 2 N i O 4 d T a O 

[0 0 7 71 

ifeic, Sr4Nb209. CaaNbaO?. YNb04^ Nd2Ni04. NdTa 
O4 . Ca4 Ta2 O9 . BaTa 2 06 icov^T. 1 5 0 OVXi^ML. ^(Dm^m^^ 
hU'mi Omm^. I mm(Dmm'^U.^^mmL. V— if-:7-7 v^^Ui 

OfLfs^^O'tt (1 0 0 OX). XM.it) ii^^KW^Ltio 
[0 0 7 8] 
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[^1 2] 





mmmm 




[W/mK] 


3YSZ iitm.m 


2. 2 (1 OOCCSci^M) 


S r 4N b zOg 


1 . 0 2 


CazNbgOy 


2.10 


YN b04 


1 . 9 5 


N d 2N i O4 


1 . 8 4 


N d T a O4 


2. 1 5 


C a 4T a 2O9 


2. 1 8 


B a T a 


1 . 6 0 



[0 0 7 9] 

*ife^^l»t''ei&'</iOi:TO<0#^^#v^x ffetc^L/c^ (2) izj:«91000r (1 
2 7 3 K) izisi^:£>m^mmi:m^ir^t. mi 3<OX^Kfj:^o 
[0 0 8 0] 
[^1 3] 





1 0 0 o^ciztsi-f^mmmBmrn 

[W/mK] 


3YSZ (ik^W) 


2. 2 (10 0 O^C-XM^) 


S r 4N b 2O9 


0. 2 5 5 


C a 2 N b 2O7 


0. 5 2 5 


YN b04 


0. 4 8 8 


N d 2 N i 0 4 


0. 4 6 0 


N d T a O4 


0. 5 3 8 


C a 4T a 2O9 


0. 5 4 5 


B a T a 20e 


0. 4 0 0 
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10 0 8 1] 

° tTt. ^M^«J2T-m^L^c^ (3) i3ir>* (4) Srffiv^^SrttwJ: 19. ^JI»3R^. mi^ 
[0 0 8 2] 

^j:^. ■:^mmmx\,tm\ 2\znmzimm<Dn.^^^^^^x<D^mi-Km^om^^'i-T<>ti 

iiK L 32 N i 04 lci3lt'2)L a<^'ft^3*) t^NcH^iL^O^±®7C#x -^JxlfP r,_Eu«r 
®3^L/i^'fki^^. La Ta04 tz:feltS L a O-ft*? 0 t-N d^^O 3'liifi<^)^^7C#. ^ 
X-t^Al, V, Cr, Fe, Ga, Y, Rh, In, Ce. Sm, Eu, Gd, Dy, H 

0, E r, Tm, Yb, L n^mM^Ltzmmxh^^X . Nd2Ni04^NdTaO 

[0 0 8 3] 

\MMm 6 ] 

aN i 04 ^(om<Dmmt^mK'o\^^xmm^^B^^ a . mi7s:m^x<r>^ 

n'Sr^'ofZo di-eS^Lfw^tfl-tiC a 4 Nb209, CaiiNb402 i, BaTa 

1. sTio. 2O6, BaTai. sZro. 2O6, Sr2Nbi. sTio. 2O 
7, Sr2Nb2-xZr,c07, Sr4Nb2-xTix09, Sr4Nbi. sZro 

2O9, LaaNbO?, DyNb04, Lai. sCao. 2Ni04, Lae WO 
12, Cee WOi 2 , Dye WOi 2 , Sme WOi 2 , Ybe WOi 2 , Ye WOi 
2 , D y 2 WOe , Y b 2 WOe SrYb2 04s Lae WO 1 2 ^ D y 2 WOe t t/i 

[0 0 8 41 
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1^1 41 





mi^ CO 1 


Ca4N bgOg 


1 7 0 0 1 


C a 1 1 N b 4O2 1 


2 0 0 5 1 


BaTsi a^'o. 2^6 


1 8 8 0 1 


BaTa^. sZtq. z^e 


1 8 9 0 1 


Sr2Nb1.8Tio.2O7 


1 7 0 5 1 


SrzNbi. s^ro. 2O7 


1 7 0 2 1 


Sr4Nb1.8Tio.2O9 


17 10 1 


Sr4Nbi 821ro. 2O9 


1 7 0 0 1 


L a 3N bOy 


1 9 0 0 1 


D y N b O4 


1 9 5 0 1 


Lai. gOao. 2Ni04 


1 8 5 7 1 


L a aWOi2 


2 15 0 1 


C e eWO 1 2 


2030 1 


D y eWOia 


2 3 0 0 1 


SmeWO 1 2 


2 2 4 0 1 


Y b 6WO12 


2 5 2 5 1 


YgWOia 


2 4 0 0 1 


D y zWOe 


2 2 0 0 1 


YbzWOe 


2 2 0 0 1 



[0 0 8 5] 
[0 0 8 6] 

fibs ^-n^^ n^t:my^^xmnu^vtio m^^t^^Lit^. 1 4 o or-e^K^ufco 
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^-v : 20/ 



-S^:fc;&«#5-v>3&^ ^mmmit^f^iii^:^^ ^^i^'^^^^^^o o^»). Ca4 Nb2 O 

9^CaiiNb402 i iZ^o^^XiiC a 2 2 0? BaTaa-xTixOe^ 
BaTa2-x Zrx 06> t^ov^TJiB aTa206 i:^ Sr2Nb2-xTix07. 
Sr2 Nb2-x Zrx 0? ICOV^TtiS r 2 2 Oi Sr4Nb2-xTix09 
s"r4Nb2-xZrx09 tCOV^Tti Sr4Nb2 09 LasNbO?^ DyN 
b O4 tCov^T{±L aNb04i:. La2-xCaxNi04 tCov-TfiL aN i O4 t 
. C e 6 WOi 2 ^ D y 6 WOi 2 . Sme WOi 2 . Y b e WO 1 2 . Ye WOi 2 
ov^TtiL a 6 WOi 2 Yb 2 WOe trov>T{±D y 2 WOe lB|^<^^05g^O>lt 
t55r-5C: t**?S'c>**-e*S<^t?. Ci-CJi^H&i-^Cliii: SrYb 2 0 4 . LaeW 
Oi2.Dy2WO6C7)100 OX:tci5lt^^03i^<^'lfi*^l 5tC7Pi-o ^:Bibli^*ti: 
L T 3 Y S Z (Ol^J^m^ ^> ^fJ' l::|a« t fco 
10 0 8 71 
[^151 





[X 1 0"®/°C] 


3YSZ (Jtit*f) 


9.9 2 


S r Y b 2O4 


10. 8 5 


LagWOia 


10. 9 2 


D y zWOe 


10.60 



[0 0 8 8] 

mi 5iZ7F-rXoiz. i'l^mLfzm.m<D')'^> S r Yb 2 04^, L ae WOi 2 , Dy2 

° 10 0 8 9] ^ 

Ca4Nb209, CaiiNb402 i, BaTai. sTio. 2O6, B 
aTai. sZro. 2O6, Sr2,Nbi. sTio. 2O7, Sr2Nb2-xZrx 
O7, Sr4Nb2-xTix09, Sr4Nbi. sZro. 2O9, LasNbO? 

DyNb04, Lai. sCao. 2Ni04, Lae WO 1 2 , C e e WOi 2 , D 
V 6 WO 1 2 , Sme WOi 2 , Yb e WOi 2 , Ye WOi 2 , D y 2 WOe , Yb 2 
WOe tCOV^T. 14 0 OVxm^L. ^om^i^-^^^Wi^l Omm<f>. ff^ 1 mm<^R 

mmm<oiU'i:m. i e ^z^-To ^j:^itwtut t-c 3 y s z<7>ii{5S^oiii ( 1 0 0 0 X 

[0 0 9 0] 
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mm 




[w/ 


mK] 


3 Y S Z (Jti^*t) 


2. 2 (1 0 0 0°Cs XiRM) 


Ca4Nb20g 


2. 


0 6 


CaiiNb^Ooi 


2. 


0 1 


BaTai aTio 


1 . 


5 4 


BaTa-i aZrn 


1 . 


5 8 


SroNbf oTin 9O-7 


1 . 


4 9 


SroNbi oZrn 


1 . 


5 0 


Sr^Nbi oTin 9OQ 


1 . 


5 8 


SrviNb-i fiZrn 5>Oq 


1 . 


5 3 


L a 3N b O7 


1 . 


9 1 


D y N b O4 


1 . 


8 4 


La-i oCan oNIOa 


1 . 


8 3 


L a bWOi 2 


1 . 


8 3 


C e fiWO 1 0 


1 . 


9 2 


D y ftWO 1 *> 


1 . 


8 4 


SmeWO 1 2 


1 . 


8 8 


YbeWOiz 


1 . 


9 2 


YeWOi 2 


1 . 


9 1 


D y 2 WO 6 


1 . 


8 9 


Y b gWOe 


1 . 


8 2 



[0 0 9 1] 

(2) tcj:^ 1 0001c (1 2 7 3 K) izmf ^mi^m^^n^ir ^ ts mi 7(DXr>i' 
[0 0 9 2] 
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1*1 7] 





10 0 o'cicfcit^liSI&fe^^ 

[W/mK] 


3YSZ (hk^*t) 


2. .2 (1 ooo'c:5:Mfil) 


C a 4N b zOg 


0.515 


C a 1 , N b 4O 2 1 


0. 5 0 3 


BaTai. gTio. 2^6 


0.385 


BaTa-t. *" 0. 2^6 


0.395 


S rgNbi ' 0. 2O7 


0. 3 7 3 


SrgNbi. sZro. 2O7 


0. 3 7 5 


Sr4Nb1.aTio.2O9 


0. 3 9 5 


Sr4Nbi. sZtq. 2O9 


0. 3 8 3 


D y N b04 


0.460 


Lai aCso. 2Ni04 


0. 45 8 


L a eWOiz 


0. 4 5 8 


C eeWOia 


0. 4 8 0 


D y eWO 1 2 


0. 4 6 0 


SmeWO 1 2 


0.470 


Y beWOia 


0. 4 8 0 




0. 4 8 8 


D y 2 WO 6 


0.473 


Y b 2WO6 


0. 4 5 5 



[0 0 9 31 

*16> mi 7 iz^LtzXr)iz. ::inh<oU^<oMM. 1 0 0 0 ricistts^^^^ti 

tfz. mmm2xmmLfz^ (3) isxx/ (4) ^m^^^^t^xy), »5R^. ^fe 

[0 0 9 4] 
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fzHi^. La6woi2. Dy2^0 6 K^if^L a<DKt>y)K^(7)m<^^±m7cm. 

JfPr. Nd. Eu. Gd> E r b/cm^bJ^tf^o T ^> > L a e WOi 2 y 

[0 0 9 51 

[0 0 9 61 

t-r> a^N i - 1 6 C r-8. SCo-l. 7MO-2. 6W-1. 7T-0. 9N 

b-3. 4A1-3. 4Ti (at%) X^^N i mm^^^^FiuViKwmLxnm)^ 
muthfzo ^LXZ.<Dmmm^A\ 2 O3 ^^i.zxy)W y Vy'y::^hLtz^k. -eo 
±iZ^m^^m t LX C o - 3 2Ni-2lCr-8Al-0. 5Y (at%) 
OC o N i C r A 1 Y^^;6^^ K^- ^^a-7'9X-^v#tt?£tC J: »)5^^L. 
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